Summary
A total of 320 weanling pigs (PIC 1050 barrows, initially 12.6 lb and 21 d of age) were used in a 35-d trial to determine whether the lysine level fed during 1 phase in the nursery influences the response to dietary lysine during another phase. Eight dietary treatments were allotted and arranged as a 2 × 2 × 2 factorial, with 5 pigs per pen and 8 pens per treatment. Diets were fed in 3 phases, with each treatment assigned as low or normal lysine level. Standardized ileal digestible lysine levels were 1.35 vs 1.55% during Phase 1 (d 0 to 7), 1.15 vs 1.35% in Phase 2 (d 7 to 21), and 1.05 vs 1.25% during Phase
Introduction
In previous trials, increasing standardized ileal digestible (SID) lysine in Phase 1 and 2 nursery diets has improved daily gains and feed efficiency of nursery pigs. However, these gains have not always been maintained throughout subsequent common diets, resulting in a compensatory gain effect. To determine optimal SID lysine levels for nursery pigs, it must first be established whether the response to increasing dietary lysine is maintained through subsequent nursery phases.
In addition to growth performance, diet costs are important considerations for nursery pig diets. To achieve high levels of SID lysine while minimizing soybean meal, it is common to use specialty protein sources, especially in early nursery phases. Because specialty protein sources are typically expensive, diet costs could be reduced if high levels of lysine were not necessary in all nursery dietary phases to achieve maximum performance. Thus, the objective of this experiment was to determine whether the lysine level fed during one phase influenced the response to lysine during subsequent phases.
Procedure
The Kansas State University (K-State) Institutional Animal Care and Use Committee approved the protocol used in this experiment. The study was conducted at the K State Segregated Early Weaning Facility in Manhattan, KS.
A total of 320 weanling pigs (PIC 1050 barrows, initially 12.6 lb and 21 d of age) were used with a 3-phase diet series. Phase 1 diets were fed from d 0 to 7, Phase 2 diets from d 7 to 21, and Phase 3 diets from d 21 to 35 after weaning. Phase 1 diets were prepared and pelleted at the K-State Grain Science Feed Mill. Phase 2 and Phase 3 experimental diets were in meal form and were prepared at the K-State Animal Science Feed Mill. At weaning, pigs were weighed and allotted to the dietary treatments. There were 8 treatments arranged as a 2 × 2 × 2 factorial, with 5 pigs per pen and 8 pens per treatment. Pigs were provided ad libitum access to feed and water via a 4-hole dry self-feeder and a cup waterer in each pen (5 × 5 ft).
For each phase, pigs were fed either a low or normal lysine level. Standardized ileal digestible lysine levels were 1.35 vs 1.55% during Phase 1 (d 0 to 7), 1.15 vs 1.35% in Phase 2 (d 7 to 21), and 1.05 vs 1.25% during Phase 3 (d 21 to 35; Table 1 ). The lower dietary lysine concentrations were achieved by reducing both crystalline lysine and intact protein sources (Table 2 ). Pigs and feeders were weighed on d 0, 7, 14, 21, 28, and 35 after weaning to calculate ADG, ADFI, and F/G.
Pen was used as the experimental unit for analysis, and data were analyzed using the MIXED procedure in SAS (SAS Institute, Inc., Cary, NC). A 2 × 2 × 2 factorial arrangement was used in a split-split plot design. The model included dietary treatments and their interactions as fixed effects. Least square means were evaluated using the PDIFF option of SAS.
Results and Discussion
Over the first phase (d 0 to 7), there were no differences (P > 0.32) in ADG (0.35 vs 0.35 lb/d) or ADFI (0.36 vs 0.33 lb/d) between pigs fed the 2 dietary lysine levels (1.35 or 1.55%; Table 3 ). However, increasing lysine during Phase 1 did improve (P < 0.005) F/G (1.06 vs 0.97). Because the low lysine level was adequate for ADG and ADFI but not F/G, this suggests that a lysine level of 1.35% was marginally deficient during Phase 1.
When dietary lysine levels were increased (1.15 or 1.35%) during Phase 2, no differences (P > 0.16) were detected in ADG (0.78 vs 0.82 lb/d) or ADFI (1.15 vs 1.13 lb/d). Also consistent with Phase 1, pigs fed the high lysine diet during the second period had improved (P < 0.03) F/G (1.39 vs 1.48) when compared to the pigs fed the low lysine diet. The lysine levels fed during the previous phase did not influence (P > 0.27) the results of the second period. Similar to the response in the first phase, the lower lysine level fed during the second phase appears to be marginally deficient, based on the differences in F/G. During Phase 3, the high lysine diet improved (P < 0.001) ADG (1.23 vs 1.32 lb/d) and F/G (1.64 vs 1.54). However, the increase in lysine did not affect ADFI (2.02 vs 2.03) from d 21 to 35. Phase 3 lysine response showed no effect (P > 0.12) of lysine level fed during any of the previous phases.
For the overall trial (d 0 to 35), pigs fed the high lysine level during Phase 3 had the greatest improvement (P < 0.03) in ADG and F/G compared to those fed the low level. Increasing dietary lysine during Phase 2 also tended (P < 0.08) to improve overall F/G. Consistent with the data from the previous phases, increasing the lysine level during any phase did not influence (P > 0.14) overall ADFI. There were no interactions (P > 0.38) between dietary lysine levels for overall ADG or final BW.
In summary, increasing dietary lysine improved feed efficiency in all phases but did not improve ADG until the final period. There were no dietary interactions between phases (P > 0.10), meaning that the lysine level fed in each phase did not influence the response to lysine in subsequent phases. Also, the data indicate that the lysine level fed during the late nursery phase had a greater effect on overall performance than the level fed in earlier phases. This suggests that lower levels of lysine can be fed during the early phases with no long-term negative effects, as long as the lysine level fed is high enough during the late nursery period. 
